Abstract. Financial time series contains information on market changes and investment risk fluctuations. This paper aims to study the volatility of China's stock market by analyzing the time series of Chinese stock market returns. We choose the closing price of the Shanghai and Shenzhen close index as a sample.To analyze the statistical characteristics of the time series, we choose the SV-MN model in the SV model family by MCMC algorithm based on Gibbs sampling to estimate the basic characteristics of the stock market volatility. Through research, we find that China's stock market has the characteristics of agglomeration, volatility persistence and Leptokurtosis. We analyze these characteristics and specific market reasons to provide financial and securities service industries with relevant recommendations to stabilizing the market.
Introduction
The purpose of this paper is to describe and study the characteristics of China's stock market volatility by stochastic volatility model that characterizes the volatility characteristics. This paper empirically analyzes the characteristics of stock market volatility and factors that affect volatility to provide theoretical support and decision-making reference in risk management field for investors.
This paper uses SV-MN model to analyze the stock market return rate. Compared with the traditional SV-N model, the SV-MN model can well represent the characteristics of the time series distribution function and is the most suitable model for estimating the leptokurtosis time series in the SV model family. When estimating the model, the Markov Chain Monte Carlo Simulation (MCMC) method has a unique advantage in estimating the SV model and it can simultaneously estimate unknown parameters and unobservable variables.
Through volatility analysis, we find that China's stock market has the characteristics of clustering, sustainability, and time-varying characteristics. We analyze the causes of the stock market volatility in terms of related policies, investor quality, investment psychology, and manipulation behavior to provide the market financial services industry with relevant recommendations for stabilizing the market.
Statistical Characteristics of China's Stock Market
Firstly, in order to select the appropriate SV model to further analyze the time series of Chinese stocks, we first analyzed the characteristics of the time series of Chinese stock market returns using Shanghai and Shenzhen stock indexes. We chose the Shanghai and Shenzhen stock indices of 700 trading days from January 5, 2015 to November 15, 2017 to calculate this experiment data and eliminate some unnecessary interference factors. The data comes from Flush Software.The financial time rate of return sequence uses the following formula:
To measure the volatility and investment risk, we calculate the standard deviation, skewness, kurtosis and autocorrelation coefficient of the lag i-order. By calculation we get the following result: Fig. 1 HS Index Returns Histogram As can be seen from the results, the skewness of the Shanghai-Shenzhen index is negative, indicating that the mean of the distribution of returns is stronger on the left than on the right, that is, the distribution of returns has a skewed character. The kurtosis is greater than 3, which shows that the distribution of returns in China's stock market has more obvious characteristics of leptokurtosis than normal distribution. In order to further verify the leptokurtosis nature of the stock time series, we use the following graphical techniques for analysis.
From the Fig.1 , it can be seen that the kurtosis of the actual data of the Shanghai-Shenzhen index is higher than the kurtosis of the normal distribution data, the waist is thinner, the tail is thicker, and the histogram is not completely symmetrical, but slightly skewed. Therefore, the leptokurtosis characteristics of China's stock market are again verified. Fig.2 that the return rate of the Shanghai-Shenzhen index is not a straight line, indicating that the distribution of the outliers has a higher probability of being outlier than the normal distribution, that is, the Shanghai and Shenzhen index's return volatility has a clear leptokurtosis feature.
MCMC algorithm. MCMC is a Monte Carlo method that is simulated by a computer under the Bayesian framework. It provides a method for sampling from the posterior distribution of the parameters to be estimated, which allows us to obtain an estimate of the parameters to be estimated or their function values and their distribution. Essentially, the MCMC method is a Monte Carlo integral using a Markov chain. The MCMC method based on the Bayesian inference principle is mainly used to generate posterior distribution samples, calculate the edge distribution and the moment of the posterior distribution.
The basic idea of the MCMC method is to construct a Markov chain with specified stationary distribution to simulate the unknown variable , and then to iterate the chain a sufficient number of times, when the chain reaches a steady state distribution, the required posterior distribution is obtained.
The random point comes from the distribution . Different MCMC methods are obtained by π(U) different sampling methods, such as Metropolis-Hastings method, Gibbs sampling method, and various compound methods.
Gibbs sampling. Gibbs sampling is the simplest and most widely used sampling method. Let = ( be a random variable in , and the joint distribution is the target sampling
f(x) distribution. Define the d-1 random variable as:
Note the conditional density of is The sampling method is to generate
candidate points from the d conditional distributions to solve the difficulty of sampling directly from f. The algorithm is as follows: (a) Initialize X(0) at t=0; (b) t=1, 2, ..., T; ①Let x=X (t-1); ②For each component j=1, 2, ..., d, generate candidate points from , and then
In step ② above, each component is updated sequentially:
Sampling from a univariate distribution is f( | 1 ( ), 2 ( ),…, -1 ( ), + 1 ( -1)…, ( -1) relatively easy because . In addition to , all other variables are constants. At the
same time, under positive conditions, the joint density satisfies the following formula:
Therefore, Gibbs sampling method can be used to generate an irreducible Markov chain. SV-MN model. Through the statistical characteristics analysis in the previous article, we have obtained that the time series of the volatility of China's stock market returns has the characteristics of leptokurtosis. Based on the characteristics of China's stock market, we use the SV-MN model in discrete stochastic volatility model to simulate the volatility of China's stock market. In the model, we make the following assumptions: The ARCH-M model proposed by Engle, Lilien, and Robins considers the role of risk compensation in the market and is extended by Koopman to the SV model and proposes the SV-M model:
In the later application, SV-MN model is simplified.
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Among them, is the risk compensation and d is the regression coefficient of the measured ( ) mean fluctuation effect. obeys the normal distribution with a mean of and a variance of
,which is:
For a given and d, exp ( 2 ) exp { -
The prior distribution of is:
Simulation analysis
We collected the HS300 closing index from January 4, 2010 to December 29, 2017, and processed the improved daily return rate using the following formula
This paper uses openbugs software to simulate the volatility of China's stock market using the SV-MN model based on the MCMC algorithm. First, we perform 10,000 iterations of each parameter in the model and then perform annealing to ensure the convergence of the parameters. Then discard the original iteration and proceed with 40,000 iterations. The following figure shows the Bayesian estimates of the mean, standard deviation, MC error, 2.5%, and 97.5% quantile of the Shanghai and Shenzhen indices based on the SV-MN model. It can be seen that the Shanghai-Shenzhen index has strong volatility persistence, and also shows that the stock market in our country has strong volatility persistence. From the table we can obtain the Bayesian estimate of the accuracy parameter τ of the Shanghai and Shenzhen index model is 58.81. Therefore, it can be inffered that under the SV-MN model, there is a great deal of noise in the Shanghai and Shenzhen stock markets. The Bayesian estimate of the parameter d of the Shanghai-Shenzhen index in the table is 0.05861, indicating that there is a weak correlation between the Shanghai stock market's yield and the volatility.
Analysis of fluctuations
Through the analysis of the volatility of the stock market, we can know that China's stock market volatility has the characteristics of continuity, timeliness, agglomeration and so on, and there is a large amount of noise. The composition of the market will affect the volatility of the stock market to a large extent. Therefore, we analyze the causes of fluctuations from various perspectives such as investor composition, policy influence, investment psychology in the investment process, and manipulation behavior.
The Influence of Investor's Quality on Volatility. In the efficient market hypothesis, everyone on the market is a rational economic man. However, in real life, investors are not completely rational, and their purchase is based on both "noise" and information. These all have a direct impact on investors' decisions and ultimately reflect the market's prices. Therefore, the maturity of investors is very important for the stability of the securities market. We analyze the three aspects of investor structure, education and occupational status.
1) The investor structure analysis From the table below, it can be seen that the number of individual investors has a significant growth trend. However, the number of institutional investors is very small. This reflects that there are a large number of noise traders in China's securities market. Regardless of information acquisition or utilization, institutional investors' professionalism is much higher than that of individual investors. This is one of the factors that leads to instability in the securities market. From the table, it can be seen that most of the qualifications for stockholders in China are above college education, and academic qualifications are at a relatively high level. At the same time, only 3.20% of the graduates and above accounted for the fact that this country also lacks highly educated professionals.
3) Investor occupation status
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Investors engaged in finance-related occupations will have richer professional knowledge and complete knowledge framework than other professional investors, which will help him make more rational decisions, which will also reduce the night market fluctuations in the stock market. From the above table, we can see that the number of individual investors in the Chinese stock market engaged in financial services is relatively small, and non-financial investors mostly lack a complete knowledge structure. This is because China's senior high school education basically does not design personal finance courses, investors lack systematic learning, so they are more likely to rely on the suggestions of others and make irrational investments.
Impact of policies on volatility. In order to better reflect the relationship between volatility and stock market volatility, we compare the 2015-2016 policy with the stock market volatility index. Fig. 6 2015-2016 China's stock market volatility chart As can be seen from Fig.6 , there are large fluctuations in most major policy points and fluctuations are frequent in two years. Unlike foreign stock markets, China's special economic system allows the government to exercise a certain level of intervention in the stock market. Such interventions will often disrupt the natural law of the market and thus affect market volatility. Through data analysis and finding relevant documents, we believe that the current policy interventions mainly have the following two problems:
4) The scope of policy intervention is too large. The government's intervention is almost everywhere in the trading market. The flow of funds and allocation of resources in the stock market depends first of all on the will of the government, not on the free choice of companies and investors.
5) Policy interventions are too frequent. As can be seen from the chart, a large part of the fluctuations are matched with the implementation time of the policy, indicating that a large part of the fluctuations originate from the influence of the policy. When the stock market is in a downturn and the stock price continues to fall, the government usually implements certain policies to achieve the goal of "supporting the market". However, when the stock market appears excessive speculation, when the stock price continues to rise, the government will create the opposite public opinion or policy to suppress the market. This will keep the stock market highly sensitive and alert to policy interventions. The pressure on the stock market's policies will continue to accumulate with the increase in the speculative time of the stock market, leading to huge volatility in the stock price when the policy effect disappears.
The Influence of Investor's Sentiment on Volatility. Investor sentiment is an important factor reflecting investor psychology. When the market price signal is received, the investor's sentiment will be affected. At the same time, investor sentiment will have a major impact on investor behavior and decision making, which will affect the returns and volatility of the stock market. However, since the overall quality of individual investors in China is not high, their mood is easily affected by institutional investors and other market information. This will lead to the continued spread and expansion of market noise, which will easily form a herd effect and cause large fluctuations in the Chinese stock market.
Analysis
The volatility of China's stock market returns is very complex. It contains information on market changes and investment risks. Therefore, studying the characteristics of China's stock market volatility and influencing factors has important theoretical and practical significance for the stock This article collects closing prices of the Shanghai and Shenzhen closing index from January 4, 2010 to December 29, 2017, and simulates the volatility of the stock market by using the MCMC algorithm to simulate the parameters of the SV-MN model. We can get the characteristics of sustainability, timeliness, and agglomeration of the stock market volatility in China, and there is a large amount of noise. Then we analyze the causes of the fluctuations from various perspectives such as the structure of investors, related policies, the investment psychology in the investment process, and speculative manipulation. Based on the empirical test of the empirical model, this paper proposes relevant suggestions for promoting stable and healthy development of the stock market in China: Since the stock market is heavily influenced by national policies, financial services industry must pay attention Advances in Economics, Business and Management Research, volume 51 to the indirect effects of policies on the market and adjust the management strategies in a timely manner. In addition, the financial services industry should pay attention to the impact of noise traders on market fluctuations, strengthen the rational education of investors, increase the investment background of retail investors, strengthen financial supervision and strictly combat speculation and manipulation.
